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CLAIMS 

1 . A method of imparting moti )n to a fluid, said method comprising, 
providing an acoustic source adapted to generate an acoustic field, 
providing said acoustic fielc to a fluid, and 

selectively positioning at le ist one nucleation feature adapted to interact with said 
acoustic field to impart said motion to said fluid. 

2. The method of claim 1 furt ler comprising, interacting said at least one nucleation feature 
with said acoustic energy in a focal zone of said acoustic source 

3. The method of claim 1 , wl erein said step of providing said acoustic field further 
comprises, providing an unfocuss* d acoustic field. 

4. The method of claim 1 , wl: erein said fluid contacts a first surface and said method further 
comprises positioning said at least one nucleation feature at said first surface. 

5. The method of claim 4, wl: erein said first surface is a surface of a microconduit. 

6. The method of claim 4, wh erein said first surface is a surface of a microchamber. 

7. The method of claim 4, wh fcjein said first surface is a surface containing one or more 
active sites. / 

8. The method of claim 4\wherprn said at least one nucleation feature includes at least one 
of a pit, crevice, defect, scratch, groove and ridge in said first surface. 

9. The method of claim 4, wherein said at least one nucleation feature includes at least one 
of a hydrophobicity, wetability, ani surface energy characteristic of said first surface. 

10. The method of claim 4, wherein said at least one nucleation feature includes a plurality of 
nucleation features forming a textv re. 

1 1 . The method of claim 4, wherein said nucleation feature includes an electrochemically or 
chemically active location. I 

12. The method of claim 1 , wherein said fluid has a volume between about 0. 1 pi and about 
10 ml. I 

13. The method of claim 1, whenein said fluid has a volume between about 10 nl and about 
100 ml. \ 
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15. 
16. 
17. 




comprises, providing said acoustic 
amplitude, frequency, time variation 
control bubble formation at said at 
22. 



said step of providing said acoustic field further 
at a power selected to promote bubble formation at said 



14. The method of claim 1, wherein said at least one nucleation feature is suspended in said 
fluid. 

The method of claim 1, whdrein said fluid is contained in a microchamber. 
The method of claim 1, wherein said fluid is contained in a microconduit. 
The method of claim 14, wherein said at least one nucleation feature includes at least one 
of a bead, resin, microsphere and p irticle. 

18. The method of claim 1 , wht rein said step of providing said acoustic field further 
comprises, providing an acoustic wiveform having a frequency between about 10 kHz and about 
100 MHz. 

19. The method of claim 1, wherein said step of providing said acoustic field further 
comprises, providing an acoustic w iveform having a frequency between about 100 kHz and 
about 10 MHz. 

20. The method of claim 1 , 
comprises, providing said acous^ 
at least one nucleation feature. 

2 1 . The method of claim 1 , whe ein said step of providing said acoustic field further 

eld at at least one of a duty cycle, duty cycles per burst, 

in frequency, and time variations in amplitude selected to 
east one nucleation feature. 
The method of claim 1, wherein said acoustic field interacts with said at least one 
nucleation feature to promote bubble formation in said fluid, and said method further comprises 
sensing cavitation and employing said sensed cavitation in a feedback loop to control said bubble 
formation. 

23. The method of claim 1 , wherein said motion imparted to said fluid is of sufficient 
magnitude to cause a mixing action inlsaid fluid. 

24. The method of claim 1 , whereih fluid is contained in a microdevice, and said step of 
providing said acoustic source further comprises, providing said acoustic source as a component 
of said microdevice. 

25. The method of claim 24, whereih said step of providing said acoustic source further 
comprises positioning said acoustic souice in direct contact with said fluid. 
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26. The method of claim 1 , wherein said fluid is contained in a microdevice, and said step of 
providing said acoustic source further comprises, attaching said acoustic source to an outer 
surface of said microdevice. 

27. The method of claim 1 , wherein s aid step of providing said acoustic field further 
comprises, providing said acoustic field vith selected characteristics to promote mixing of only 
that portion of said fluid that is proximate to said at least one nucleation feature. 

28. The method of claim 1 further co mprising, 

positioning said at least one nucluation feature relative to an active site, and said step of 
providing said acoustic field further con: prises, providing said acoustic field with selected 
characteristics to promote mixing of a portion of said fluid proximate to said active site. 

29. The method of claim 1 further comprising, moving relative positions between said 

eation feature to alter said motion imparted to said fluid. 
;aid step of providing at least one nucleation feature 



acoustic source and said at least one nuc 
30. The method of claim 1 , wherein 



further comprises, positioning at least £JnfeAucleation feature relative to each of an array of active 



UK 



sites to impart a particular motion to 
3 1 . The method of claim 1 , wherein 



proxifhate to each of said array of active sites, 
[id step of providing an acoustic source further 
comprises providing a plurality of acoust c sources. 

32. The method of claim 1, wherein s lid step of selectively positioning said at least one 
nucleation feature further comprises posit ioning said at least one nucleation feature to effect a 
direction of said motion imparted to said luid. 

33. The method of claim 5, wherein said step of selectively locating said nucleation feature 
further comprises, locating said at least one nucleation feature on or in at least said first surface, 

-Id to said fluid further comprises providing said 
Laracteristics to form a bubble proximate to said 
nucleation feature to impair fluid flow in daid microconduit. 

34. The method of claim36further comprising ceasing to provide said acoustic field to cause 
said bubble to dissipate to remove said impairment to fluid flow. 

35. The method of claim 1, wherein said step of selectively positioning at least one nucleation 
feature further comprises selectively positioning a plurality of nucleation features, and said 



and said step of providing said acoustic fi 
acoustic field to said fluid with selected c 
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method further comprises varying a rfelative position between said acoustic source and said 
plurality of nucleation features to tims vary said motion imparted to said fluid. 

36. The method of claim 1 , wherein said fluid is contained in a microvessel having a plurality 
of regions and contains a constituent mjtially located in a first of said plurality of regions, and 
said step of providing said acoustieff eld further comprises, providing said acoustic field 

gions to cause said constituent to flow from said first 
region through a remainder of said pi urality of regions. 

37. The method of claim 36, wh^ rein said constituent is a biological sample. 

38. A method of imparting motion to a fluid, said method comprising, 
providing an acoustic source adapted to generate an acoustic field, and 

selectively directing said acoustic field to at least one nucleation feature located relative 
to said fluid to impart said motion to said fluid. 

39. The mdWidd of claim 38, wherein said step of directing said acoustic field further 
comprises, fociJssing said acoustic field to said at least one nucleation feature. 

40. The metHpd of claim 38, wherein said step of directing said acoustic field further 
comprises, adjusting a relative position between said acoustic source and said at least one 
nucleation feature^fo bring said at least one nucleation feature within a focal zone of said acoustic 
source. 

41 . The method of claim : 8, wherein said step of directing said acoustic field further 
comprises, employing blocly{pl(lock said acoustic field from locations in said fluid. 

42. The method of clainK^wherein said step of directing said acoustic field further 
comprises, employing reflectots to direct said acoustic field to said at least one nucleation 
feature. 

43. The method of claim 38, wherein said fluid contacts a first surface, and said first surface 
includes said at least one nucleation feature. 

44. The method of claim 43, w^pein said first surface is a surface of a microconduit. 

45. The method of claim 43, wherein said first surface is a surface of a microchamber. 

46. The method of claim 43, whe^n^ said first surface is a surface containing one or more 
active sites. 
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47. The method of claim 43, wherein said at least one nucleation feature includes at least one 
of a pit, crevice, defect, scratch, groove and ridge in said first surface. 

48 . The method of claim 43 , Wherein said at least one nucleation feature includes at least one 
of a hydrophobicity, wetability, a id surface energy characteristic of said first surface. 

49. The method of claim 43/ herein said at least one nucleation feature includes a plurality 
of nucleation features forming a4 woure. 

50. The method of claim 43, vherein said at least one nucleation feature includes an 
electrochemically or chemically ictive. 

5 1 . The method of claim 43, wherein said fluid has a volume between about 0. 1 pi and about 
10 ml. 

52. The method of claim 4 3, wherein said fluid has a volume between about 10 pi and about 
100 nl. 

53 . The method of claim 3 8, wherein said at least one nucleation feature is suspended in said 
fluid. 

54. The method of claim 38, wherein said fluid is contained in a microchamber. 

55. The method of claim 3Jj, wherein said fluid is contained in a microconduit. 

56. The method of claim 53\ wherein said nucleation feature includes at least one of a bead, 
resin, microsphere and particle. 1 

57. The method of claim 38, Wherein said step of directing said acoustic field further 
comprises, providing an acoustic fvaveform having a frequency between about 10 kHz and about 
100 MHz. 

58. The method of claim 38, >$ieijein said step of directing said acoustic field further 
comprises, providing an acoustif; wfyvefprm having a frequency between about 100 kHz and 
about 10 MHz. 

59. The method of claim 38, whdtein said step of directing said acoustic field further 
comprises, providing said acoustic fie^d at a power selected to promote bubble formation at said 
at least one nucleation feature. 

60. The method of claim 38, whereki said step of directing said acoustic field further 
comprises, providing said acoustic fieldW at least one of a duty cycle, duty cycles per burst, 
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3 amplitude, frequency, time variations in frequency, and time variations in amplitude selected to 

4 control cavitation of a bubble at : aid at least one nucleation feature. 

1 61. The method of claim 38, wherein said step of directing said acoustic field further 

2 comprises providing said acousti c field to cause stable cavitation of a bubble at said at least one 

3 nucleation feature. (ly, 

1 62. The method of claim 3 8( wherein said acoustic field interacts with said at least one 

2 nucleation feature to promote bubble formation in said fluid, and said method further comprises 

3 sensing cavitation and employing said sensed cavitation in a feedback loop to control said bubble 

4 formation. 

1 63 . The method of claim 3 8, wherein said motion imparted to said fluid is of sufficient 

2 magnitude to cause a mixing action in said fluid. 

64. The method of cla|m 3 8, wherein fluid is contained in a microdevice, and said step of 

i providing said acoustic soWce further comprises, providing said acoustic source as a component 

g3 of said microdevice. \ , 

65 The method of clalrVH, wherein said step of providing said acoustic source further 

II comprises positioning skid atpustic source in direct contact with said fluid. 

y 66. The method of claimD 8, wherein said fluid is contained in a microdevice, and said step of 

9 providing said acoustic sourci further comprises, attaching said acoustic source to an outer 

IB surface of said microdevice. \ 

r j 67. The method of claim 3 8\ wherein said step of directing said acoustic field further 

^2 comprises, providing said acousftc field with selected characteristics to promote mixing of only 

3 that portion of said fluid that is pr\>ximate to said at least one nucleation feature. 

1 68. The methodVf claim 38 further comprising, 

2 positioning sa\d at least one nucleation feature relative to an active site, and said step of 

3 providing said acousticYield further comprises, providing said acoustic field with selected 

4 characteristics to promoteonixing of a portion of said fluid proximate to said active site. 

" 1 69. The method of claim 3 8 farther comprising, moving relative positions between said 

2 acoustic source and said at least oW nucleation feature to alter said motion imparted to said fluid. 

1 70. The method of claim 38, wWeih said at least one nucleation feature is located relative to 

2 each of an array of active sites, andVaid step of directing said acoustic field further comprises, 
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directing said acoustic field tolarray of active sites to impart a particular motion to fluid 
proximate to each of said arraylof active sites. 

71. The method of claim 381 wherein said step of providing said acoustic source further 
comprises providing a plurality ibf acoustic sources. 

72 . The method of claim 3 8 5 Wherein said at least one nucleation site comprises a plurality of 
nucleation sites, and said step of directing said acoustic field further comprising, selectively 
directing said acoustic field at particular ones of said plurality of nucleation features to effect a 
direction of said motion imparted o said fluid. 

73. The method of claim 38, wijbrein said step of directing said acoustic field further 
comprises selectively directing^sai(f acoustic field to said at least one nucleation feature included 

; lar^teristics to form a bubble proximate to said nucleation 



in said first surface with selected c 
feature to impair fluid flow i 



75 . The method of claim 3 8, w 
of nucleation features, and said step 
varying a relative position between 
time vary said motion imparted to st 



nicroconduit. 

74. The method of claim 73, fu ther comprising ceasing to provide said acoustic field to 
cause said bubble to dissipate to remove said impairment to fluid flow. 

erein said at least one nucleation feature includes a plurality 
of directing said acoustic field further comprises, time 
;aid acoustic field and said plurality of nucleation features to 
id fluid. 



76. The method of claim 38, wherein said fluid is contained in a microvessel having a 
plurality of regions and contains a constituent initially located in a first of said plurality of 
regions, and said step of providing said acoustic field further comprises, providing said acoustic 
field selectively to each of said plurality of regions to cause said constituent to flow from said 
/first region through a remainder of sa^d plurality of regions. 
77. 



78. 



The methyl of clainv^S^, wherein said constituent is a biological sample. 
An apparatus for imparting motion to a fluid, said apparatus comprising, 



an acoustic source adarafed to provide an acoustic field, 
a controller adapted fto control operation of said acoustic source, 
at least one nucleationlqature, selectively located and adapted to interact with said 
acoustic field to impart said motion to said fluid. 
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79. The apparatus of claim 78, whirein said acoustic source is further adapted to provide a 
focussed acoustic field. 

80. The apparatus of claim 78, wherein said fluid contacts a first surface and said at least one 
nucleation feature is selectively posit oned at said first surface. 

8 1 . The apparatus of claim 80, wl Lerein said first surface is a surface of a microconduit. 

82. The apparatus of claim 80, wherein said first surface is a surface of a microchamber. 

83. The apparatus of claim 80, w] lerein said first surface is a surface containing one or more 



active sites. 
84. The apparatus of claim 80, w 



L erein said at least one nucleation feature includes at least 



one of a pit, crevice, defect, scratch, groove and ridge in said first surface. 

85. The apparatus of claim 80, w lerein said at least one nucleation feature includes at least 
one of a hydrophobicity, wetability, '<nd surface energy characteristic of said first surface. 

86. The apparatus of claim 80, w lerein said at least one nucleation feature includes a fabric. 

[erein said at least one nucleation feature includes an 



87. The apparatus of claim 8$ w: 
electrochemically active site. 

88. The apparatus of claim 85? 
impurities on said first surface. 

89. The apparatus of claim 80, wt 
impurities in said first surface. 

90. The apparatus of claim 78, wh 



erein said nucleation feature includes a distribution of 
erein said nucleation feature includes a distribution of 



rein said nucleation feature is suspended in said fluid. 

9 1 . The apparatus of claim 78, whferein said fluid is contained in a microchamber. 

92. The apparatus of claim 78, wherein said fluid is contained in a microconduit. 

93. The apparatus of claim 90, wh< rein said at least one nucleation feature includes at least 

article. 

ein said acoustic source is further adapted to provide an 
acoustic waveform having a frequency between about 10 kHz and about 100 MHz. 
95. The apparatus of claim 78, whelein said acoustic source is further adapted to provide an 
acoustic waveform having a frequency feetween about 100 kHz and about 10 MHz. 



one of a bead, resin, microsphere and 
94. The apparatus of claim 78, whi 
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96. The apparatus of claim 78, wherein said acoustic source is further adapted to provide said 
acoustic field at a power selected to promote bubble formation at said at least one nucleation 
feature. 

97. The apparatus of claim 78, wherein said acoustic source is further adapted to provide said 
acoustic field at at least one of a dutt cycle, duty cycles per burst, amplitude, frequency, time 

riations in amplitude selected to control cavitation of a 
bubble at said at least one nucleatidn feature. 

98. The apparatus of claim 78, Lherein said acoustic field interacts with said at least one 
nucleation feature to promote bubble formation in said fluid, and said apparatus further 
comprises, cavitation sensors adapted to sense cavitation, and provide a feedback signal to said 
controller, and said controller is farther adapted to employ said feedback signal to control said 

bubble formation. 

99. The apparatus of claim^ Avherein said motion imparted to said fluid is of sufficient 
magnitude to cause a mixing action in said fluid. 

100. The apparatus of claim 7$, wherein fluid is contained in a microdevice, and said acoustic 
source is a component of said mi crodevice. 

101. The apparatus of claim 1 )0, wherein said acoustic source is positioned in direct contact 
with said fluid. 

1 02. The apparatus of claim 7 S, wherein said fluid is contained in a microdevice, and said 
acoustic source is attached to an outer surface of said microdevice. 

103. The apparatus of claim 7 1, wherein said acoustic source is further adapted to provide said 
acoustic field with selected characteristics to promote mixing of only that portion of said fluid 
that is proximate to said at least me nucleation feature. 

1 04. The apparatus of claim 1\ 5, wherein said at least one nucleation feature is selectively 
positioned relative to an active site, and said acoustic source is further adapted to provide said 
acoustic field with selected characteristics to promote mixing of a portion of said fluid proximate 
to said active site. 

105. The apparatus of claim 78 further comprising, a positioning mechanism adapted to move 
relative positions between said acoustic source and said at least one nucleation feature to alter 
said motion imparted to said fluic ». 
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1 06. The apparatus of claim 78, wrlerein said at least one nucleation feature is selectively 
positioned relative to each of an array of active sites to impart a particular motion to fluid 
proximate to each of said array of act ve sites. 

107. The apparatus of claim 78, wl erein said acoustic source further comprises a plurality of 
acoustic sources. 

1 08 . The apparatus of claim 78, wi lerein said at least one nucleation feature is positioned to 
effect a direction of said motion imp* rted to said fluid. 

1 09. The apparatus of claim 78, wl terein said at least one nucleation feature is located at at 
least said first surface, and said acoustic source is further adapted to provide acoustic field to said 
fluid with selected characteristic^ brA a bubble proximate to said nucleation feature to impair 
fluid flow in said microcondui/ 

1 1 0. The apparatus of claini 1 09, whergifi said controller is adapted to signal said acoustic 
source to cease to provide said\arouf ricfield to cause said bubble to dissipate to remove said 
impairment to fluid flow. 

111. The apparatus of claim 78, w herein said at least one nucleation feature comprises a 
plurality of nucleation features selec ively positioned, and said apparatus further comprises a 
movement mechanism adapted to time vary a relative position between said acoustic source and 
said plurality of nucleation features ti time vary said motion imparted to said fluid. 

1 12. The apparatus of claim 78, wAerein said fluid is contained in a microvessel having a 
plurality of regions and contains a coi istituent initially located in a first of said plurality of 
regions, said at least one nucleation feature includes a plurality of nucleation features, some of 
which being positioned in each of said regions, and said acoustic source is further adapted to 
provide said acoustic field selectively to each of said plurality of regions to cause said constituent 
to flow from said first region through Sj remainder of said plurality of regions. 

113. An apparatus for imparting motion to a fluid, said apparatus comprising, 
an acoustic source adapted to generate an acoustic field, and 

a controller adapted to control operation of said acoustic source, wherein 
said apparatus is further adapted to direct said acoustic field selectively to at least one nucleation 
feature located relative to said fluid to impart said motion to said fluid. 
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1 114. The apparatus of claim 113, wherein said acoustic source is further adapted to provide 

2 said direction of said acoustic field, and to provide said acoustic field as a focussed acoustic field 

3 to said at least one nucleation feature. 

1 115. The apparatus of claim 1 1 3 further comprising, a positioning mechanism adapted adjust a 
relative position belween said acoustic source and said at least one nucleation feature, to bring 
said at least one nudleation feature within a focal zone of said acoustic source. 

1 116. The apparatus of cllim 1 1 3 further comprising, a blocking mechanism adapted to block 

2 said acoustic field from lo( ations in said fluid not proximate to said at least one nucleation 

3 feature. ^/ 

1 117. The apparatus of cl aim 1 1 3 , further comprising reflectors adapted to direct said acoustic 

2 field to said at least one mlcleation feature. 

A 118. The apparatus of claim 113, wherein said fluid contacts a first surface and said at said 

^ first surface includes said at least one nucleation feature. 

2 1 1 9. The apparatus of^m 118, wherein said first surface is a surface of a microconduit. 

PjJ 1 20. The apparatus of claim 1 1 8, wherein said first surface is a surface of a microchamber. 
121. The apparatus of cl^ji}? 118, wherein said first surface is a surface containing one or more 
active sites. 

H 1 22 The apparatus of claim 118, wherein said at least one nucleation feature includes at least 

"m 

02 one of a pit, crevice, defect, scratch, groove and ridge in said first surface, 

jjjj 1$3. The apparatus of claim 1 1 8, wherein said at least one nucleation feature includes at least 

^2 one l^ajiydrophobicity, wetability, and surface energy characteristic of said first surface. 

1 1 24. Thl^maratus of claim 1 1 8, wherein said at least one nucleation feature includes a fabric. 

1 125. The apparatus of claim 118, wherein said at least one nucleation feature includes an 

2 electrochemically active'site. 

1 1 26. The apparatus of claim 118, wherein said fluid has a volume between about 0. 1 pi and 

2 about 10 ml. I 

1 1 27. The apparatus olclaim 1 1 8, wherein said fluid has a volume between about 1 0 nl and 

2 about 100 nl. (V/ 

1 128. The apparatus of cMaim 113, wherein said at least one nucleation feature is suspended in 

2 said fluid. » 
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1 29. The apparatus of claim 113, wherein said fluid is contained in a microchamber. 



130. The apparatus of claim 

131. The apparatus of claim 



bead, resin, microsphere and particle. 



1 32. The apparatus of claim 



113, wherein said fluid is contained in a microconduit. 

128, wherein said nucleation feature includes at least one of a 



113, wherein said acoustic source is further adapted to provide an 



acoustic waveform having a frequency between about 10 kHz and about 100 MHz. 



1 13, wherein said acoustic source is further adapted to provide an 
qliency between about 100 kHz and about 10 MHz. 
[ n^wherein said acoustic source is further adapted to provide 
!cted to promote bubble formation at said at least one nucleation 



133. The apparatus of claim 
acoustic waveform having 

1 34. The apparatus of cl^im 
said acoustic field at a po 
feature. 

135. The apparatus of clairr 113, wherein said acoustic source is further adapted to provide 
said acoustic field at at least o le of a duty cycle, duty cycles per burst, amplitude, frequency, time 
variations in frequency, and time variations in amplitude selected to control cavitation of a 

ation feature. 

136. The apparatus of claim \ 13, wherein said acoustic field interacts with said at least one 
nucleation feature to promote bubble formation in said fluid, and said apparatus further 
comprises, cavitation sensors adlpted to sense cavitation, and provide a feedback signal to said 
controller, and said controller is fyrther adapted to employ said feedback signal to control said 
bubble formation. 

137. The apparatus of claim 1 13, wherein said motion imparted to said fluid is of sufficient 
magnitude to cause a mixing action in said fluid. 

138. The apparatus of claim 113, wherein fluid is contained in a microdevice, and said 
acoustic source is a component of said microdevice. 

139. The apparatus of clMm 138, wherein said acoustic source is positioned in direct contact 
with said fluid. 

140. The apparatus of claiil 113, wherein said fluid is contained in a microdevice, and said 
acoustic source is attached to in outer surface of said microdevice. 
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141. The apparatus of claim 111, wherein said apparatus is further adapted to direct said 
acoustic field with sufficient spdfficjty to promote mixing of only that portion of said fluid that 
is proximate to said at least one imcleation feature. 

142. The apparatus of claim 113, wherein said at least one nucleation feature is located relative 
to an active site, and said apparatus is further adapted to direct said acoustic field with sufficient 
specificity to promote mixing of a portion of said fluid proximate to said active site. 



1 43 . The apparatus of claim 
relative positions between said 



113 further comprising, a positioning mechanism adapted to move 
acoustic source and said at least one nucleation feature to alter 



said motion imparted to said fl aid. 



144. The apparatus of claim 



nucleation features located prcximate to an array of active sites, and said apparatus is further 



adapted to direct said acoustic 



field selected ones of said plurality of nucleation features to impart 



1 45 . The apparatus of claim 
acoustic sources. 

1 46. The apparatus of claim 
nucleation features, and saiof a >; 



147. The apparatus of claim 



113, wherein said at least one nucleation feature is a plurality of 



a particular motion to fluid pre ximate to each of said array of active sites. 



113, wherein said acoustic source further comprises a plurality of 



113, wherein said at least one nucleation feature is a plurality of 
•atus is further adapted to direct said acoustic field at a 



selective one of said plurality ef£p<5t a direction of said motion imparted to said fluid. 



1 19, wherein said at least one nucleation feature is located at said 
first surface, and said apparatus is further adapted to direct said acoustic field to nucleation 
feature to form a bubble proxir late to said nucleation feature to impair fluid flow in said 
microconduit. 

148. The apparatus of claim 
source to cease to provide said 
impairment to fluid flow. 

149. The apparatus of claim 
plurality of nucleation features, 



147, wherein said controller is adapted to signal said acoustic 
icoustic field to cause said bubble to dissipate to remove said 

3, wherein said at least one nucleation feature comprises a 
and said apparatus further comprises a movement mechanism 



nucleation features to time vary 



adapted to time vary a relative p Dsition between said acoustic source and said plurality of 



;aid motion imparted to said fluid. 
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1 150. The apparatus of claim 113, wherein said fluid is contained in a microvessel having a 

2 plurality of regions and contains a constituent initially located in a first of said plurality of 

3 regions, said at least one nuctfiation feature includes a plurality of nucleation features, some of 

4 which being positioned in k^ch^f said regions, and said apparatus is further adapted to direct 

5 said acoustic field selectively to ones of said plurality of nucleation features in each of said 

6 plurality of regions to cause said constituent to flow from said first region through a remainder of 

7 said plurality of regions. ' 
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